Nitric oxide in the bovine oviduct: influence on contractile activity and nitric oxide synthase isoforms localization.
The oviducts of 64 Holstein cows in luteal (early I, early II and late) and follicular phases were evaluated to determine the protein expression and mRNA transcription of different nitric oxide synthase isoforms (eNOS, iNOS, nNOS) as well as the effect of nitric oxide (NO) on spontaneous contractility in vitro. The expression patterns of nitric oxide synthase (NOS) isoforms in isthmus and ampulla (n = 6 for each phase) were determined by immunohistochemistry, reverse transcriptase polymerase chain reaction (RT-PCR) and Western blot analysis. In the contractility studies, longitudinal and circular isolated strips of isthmus and ampulla (n = 10 for each phase) of oviducts located ipsilateral to the luteal structure or preovulatory follicle were treated as follows: a) L-arginine, an endogenous NO donor (10(-8) to 10(-3)m), b) N(ω)-nitro-L-arginine methyl ester (L-NAME), a NOS inhibitor (10(-5)m) and L-arginine (10(-3)m), c) methylene blue (MB), an inhibitor of soluble guanylate (10(-5)m) and L-arginine (10(-3)m) and d) sodium nitroprusside (SNP), an exogenous NO donor (10(-8) to 10(-4)m). Immunohistochemical evaluation revealed that endothelial NOS (eNOS) expression detected in epithelial layer of isthmus and ampulla was strong in early I luteal phase, moderate in follicular phase and weak in other phases. Neuronal NOS (nNOS) immunoreactivity was strong in isthmus and moderate in ampulla, and staining of nerve fibers was observed mostly in early I luteal and follicular phases. All eNOS, nNOS and inducible NOS (iNOS) isoforms were detected by RT-PCR. eNOS and iNOS proteins were evident, whereas nNOS was undetectable by Western blot analysis in the tissue examined. L-arginine applied alone or after L-NAME did not alter or increase the contractile tension of the strips in most tissues examined. However, L-arginine applied after MB increased contractile tension in the strips of ampulla and longitudinal isthmus from early I luteal phase and circular isthmus from follicular phase but decreased it in isthmus from early II luteal phase. SNP differentially modulated oviductal contraction depending on the type of muscular strips and period examined. These results showed the estrous phase-dependent changes related to endogenous NO system which might be of physiological importance to the oviduct for secretory and ciliary functions involved in gametes and embryo(s) transportation.